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NUMt3EZR =C l=llopf..e
T’cTTALR%ULATtod

STATE OFGW-SITE NOF.KWKURE OVEK E+’.CJD 1.00k1M T(I 3.cJOKEM10 4,00KEMTO .%# RM ~J 6.(.x3 REM f300QE&I

UCA-I’IONS
MEA3uRED— TO C).CMKLM

ovElt
/.99 REM 3.99 REM 4.W REM

(6Acwm.lND)
5.99 REM

MONlTC?Rt32
7.A“ki M I(j.j”;~~M 11.0 REM

k’WY-JA 7,~94-i 931 6,41q 1~9 o 0 0 e o. 0
._—

2AWRNIA 51,875 24,134 25,74 I o 0 0 0 0 0 0

}4E’JADA lZl,61’e 433 111,958 e,255 154 27% l-d W4 I-,6A ,4
\

mu 20, 194 0 lb, 652 3,462 li@e6 1,4W o 0 0
*

o
.. ... .- .

1UV4L 209,101 27,49$ 160,W 5 )I,GM6 6,5W 1,966 1-51; 2-Pig l-d p
L

Jj VARIABLE POPUtiTION AT LINCOLN MIME + ONE E3ilLfZoAD WU$.JTENAW.E STATION

~ VARIAE5LE -UL.ATIOtd N RAILRoAD MAINTWAJ.JC~ 5&T10NS (CW IWXVIW 10.S REM EMJtLEIZ ~)

g ZERO PoPuLATION AHER T15ARYr s.E~~5 (~/16 [65)At RIWP51DE,Idv.



1978

1979

1980

OFF-SITERADIATIONEXPOSUREREVIEW ‘

BACKGROUND

. .

146 CIAIMSFILEDAGAINSTk)E

PRESIDENTFORMSINTERAGENCYTASKFORCE

NVPROPOSESACTIONTOHQ

GROWINGLOCAIJNATIONALMEDIA

CONGRESSIONALHEARINGS
.

FUNDING8 DESIGNATIONOFNVASLEADOFFICE

INTERAGENCYTASKFORCEONCOMPENSATION

COJMPENSATIONLEGIWTIONINTRODUCED

CLAIMSDENIED-SUITFILEDFOR442‘VICTIMS’

213ADDITIONALCUIMSFILEDAGAINSTDOE

-’78ATRIALDATESETFOR26PLAINTIFFS., ~,we

SUITEXP/WEDTOINCLUDE
~%

.



PRIVACYACTMATERIALREMOVED

.
RADIATION RELATED CLAIP)S A’ID sUITS

AGAINST TtiE GOVE FW!!EPiTA!4D ITS CONTRACTORS
IN WHICH THE NEVADA OFEilATICNS OFFICE IS I!IVOLVED

Off-Site Claims and Suits “

‘~tat number of off-site radiation tort claims filed 1,130

~~tal amotint claimed $2,570,271,44~.04

Tcta’1 nwrber of Off-site lawsuits: 4 (885 plaintiffs)

Allen (369 plaintiffs) $2,044,000,000
~hv (7 plaintiffs) 9,000,000
- (8 plaintiffs) 11,300,000

Churcn (1 plaintiff) ‘ 5oo,o@o*

Total amount of damages
sought $2,064,800,000*

● ● ● ● ☛ ● ☛

On-Site Claims and Suits

fetal number Of On-site radiation tort claims filed 367

“?tal amount claimed /
$ 146,028,000.00

‘ntal number of on-site lawsuits: 6 (312 plaintiffs)

v. Us. (?72 plaintiffs) $ 51,350,000
v. U.S. ,REECO,LLL (103 p15) 173,300,000
v. Us. (27 ~laintiffs) 8.950.000

V- U.S~ECO,LhNL (6 pls) 120;120;OOO*
v. REECO (3 plaintiffs) 50,000*—_

v. [J.S. & REECO (1 pl) 101,500,000

Total amount of damages sought $455,270,000*

:magcs sought are in excess of these amounts.

PIWACYACTMATERIALFIEMCIVHl

As of 11/15/EI
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RADIATIONRELAT~CLAIMSANDSUITSAGAINSTTHEGOVERNMENT
AND IT‘SCONTRACTORS

INWHICHTHENEVADAOPERATIONSOFFICEIS INVOL~

NOVEMBER15,1981 I

OFF-SITECLAIMS Jmo i$2,570,271w4~Q4
/

OFF-SITESUITS 4 .~ $2,064,mo/ooo9~
,1 #

,

ON-SITECLAIMS~ 367
/’

$ 149,928,W,N

ON-SITESUITS 6’ $ 455,270,W0.00 ●
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OFF-SITEftNITORSKORKSHOP

JUNE 25-27, 1980

OBJECTIVES:

1, CONVEIW ORIGINAL OFFbTE HONITORS

— —- —.-

20 OBTAIN HISTORICAL PERSPECTIVE

30 OBTAIN ANSWERSTO SPECIFIC QUESTIONS

4, DOCUMENT

RESULTS:

10

2,

3.

4,

PROCEEDINGS
/

--

?6 PARTICIPANTS
.

HISTORICAL PRACTICES CLARIFIED

SPECIFIC PRACTICES CLARIFIED

VERBATIM TRANSCRIPT RECORDED

—

- -.

---

.



DOE/HQ Im

* 1 ●

\
DQSE

ASSESSMEN? i
ADwsaff MANAGER

4
GRKIUP NEVADA OPERATIONS

1 I I M.E. GATES I
1

i
J

SISTANT MANAGER
FOR DEFENSE
RM. NELSON

NV STAFF SUPW2RT

DEPUTY PRQJKX MANAGER
M PAGE JR

sC3E?JnFic DIRECTOR
L1?A!W5F’AUGH

i
5.. .

a

1-
+

ASHSTANT PROJECT MANAGER ‘
t

ASWSTANT PROJECT MANAGER—.
R v NUTLEY 1 D L WHEELER

CO05iK)lNAT[CJN &
INR3RMATION

CENTER

REECO –
T C. MEHAS

H&N -
PG. NOBLITT

PATHWAY
ANAI.YS!S I

“--- ----_q-

5
DOSE

1

LINL -

L.R. ANSPAUGt4I

csu -
F W. WHICKER _-lMl -

J,E, DUMMER

a
!

9—.— —

r 1 ‘ ‘T--s-lziiz
————~

4

/ INTERNAL

ADRI - EPA -
S.C. BUCK

F.L. MILLER
WSNSO -

H.F. MUELLER

— REP06?Tlh6 CHANNEL ---ADMINISTRATWE SUPFOKT EFFKTIWJANUARV25 4962



*

EVENTS DEPOSITING l? ADIO~CT1vl T# ON ST. GEORGE, UTAH,

SERIES /EVEMT

UPSHOT-KNOTHOLE (1953)

No. I -ANN(E
No. 7- sj~~~

NCX9- klL4RR@ 8,.

TEAPoT ( 1955)

NO.3- TEfsA
N0,14-ZUCCHINI

E9TMAATED Ex PowRE (R)

0.35

0.0(
2.50

3,70
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PROJECTIllRECT]VES
●

FOLLOWING

PRIOFiITIES

WILL DIRECi THEIR EFFORTS

A.
#

6ECGRAPHICAL

1 --WAsHINGTON LOUNTY. UTAH -(1-ST, GEORGE. 2-lhJRRIcANE)

-(I-CEDAR CITY, 2-PAROWAN)

-&PIacHE, 2-CA UENYE)

. .

B, EVEHTS

1 - Mm (!.f~sH~T-pai9THoLE)- ~953 .
(PLUXZBOB)-1957
(URSHOT-KNOTHOLE) - H53

...

c, RADIONUC’LIEES

1 - cs-137
2 ‘-” SR-90 (d

3- 10DINE (ALL

4 - PU-Z39,240

2h%2&$i>
ISOTOPES)

. .

..

CONCURRENCE:
PROJECT UFFICER

. PROJECT IIANAGER



-7, . q.
.-= ,---

S
CJ

!Jm

c:
Lu.

..”. W.. ST— . . . . ...=. . . ~> - -= . -. .- . . . . . . . . . . . . ..- —, —%., ~..w-—.-w. _ *... __
+. -— . .

-

.-. ..

I L
!
i

3-ii ,. ,

\

\\ I
I L--.-J I

K:--#t’”-- 4 IL

u

zu
C2

~ :.- , I

“r-!--lY

,



t

.

,

T



. .

.. .- .-

n
2
u

s
cm

en
z

a
0
a
m

V3
<
1-

.1-
2
UJ

w

u
1-
a
0

u
*
u
0

.



-—. --.—-,..- ------ ,- . ..--- . .....
,..

TASKS:

●

●

m

.

*

.,

,, .“

(l bjective and’ Tasks

For ”.-

PATWAYAW!L’fSIS

.

Obtain and/or, deve-lop the various pathway
factors necessary to detemine a cmplete

and objective dose assewmt uhich viH

characterize the off site envlrcms by?mjio~,
Commity or locale, age and accqmtfm.

Detemim ecological -cmcedvwticn mx!ianism

and other vari; bles/pzmmters LFhM EEq iE-

~hmce the W@ion/iddatim fzctm% -
necessary for dose deterdnatim.

!levelop the food ch-ain uptak,e pawrxtws fcr

various age groups, occupations~ life-styles
etc.

Investigate the various 1ife-sty]es of NM

off site public and how these various living

patterns may influence time assessmxt.. .
I%thu?arly investigate the iGpZCt of spGctfi

mhfoor life-styles, i.e. , sheepherders~
radwrsr farmers, construction wurkersg etc. ,
ad the ~rtdivhiually supplied fanily (Le.,
fmfly cw, garden; etc.).
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., Y.

GEKERAL

●

●

.

*

Detwmine inpact of import/export of foc?d-
stuffs in and out of fallout areas.

Assure that state-of-the-art parameters,
methods, techniques and best available in-
formation Is used. Where possible employ

new and innovative techniques to obtain and
develop the essential patlway data required
to best predict the
off site individuals
Iocatlons. ,

dose Canzitcent to the
and to off site population

,.

,.

.

4.



DOSE ASSESSKENT ADVISORY%ROUP - -

I I
JULY13,1979 - BRIEFING OF (X)VERMRS AIWOR THEIR REPRESENTATIVE ON THE

OFF-SITE RADIATIONEXPOSUREPROJECT,
1 4
I

,AUGUST23-24,1979- DOSEASSESS.MTSTEERINGGROUPORGANIZATIONKEETING,
I

OCTOBER10-11,1979-CHARTERAPPROVALFOR‘DOSEASSESSKNTSTEERINGGROUP,

JULY1241980 - CREATIONOF DOSEASSESSMENTADVISORYGROUPVIAANNOUNC&M IN

FEDERALREGISTER,

I

DECER3ER2-4,1980 - FIRsTIIEETIIJWOF msE ASSESWNT iDvIsoRY6iouP,

I
1, —

. .
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v

msE RMsMENTADVISORYGROUP
CHMTER

ADVISETHE SEL.RHAKYOF ENERGYAND THE NAMER OF NV IN THE

I!CC.OMPUSMENOF THE PfHW 01HECllM2iOFTHE OVERALLPROJECT,

lNi& MA?UWtlUIIWLllDLELLTNOTIJML7T3T(I:.REVIEM1[WEVALUATING

TIN( (iNIUFPRIPOMLS,,CONTMCTIIFtSCOPEOF WORK’AND PIDNITORMG

I?RtmEsAs THEmLEcT EE!ELa%

sf?EclHKALLY4

l?RomL FF?07’I’

mm

OR TASK

coMFIEiiT

THE AIIVIS(MWGROW WILL BE

mcl+T#SK.GRaw I&Am l%w

EWECIED TO

THROUGHTHE

EVEM

REVIEH

THE

AM)

PROCE%HEW WIDETHE IIEVELOWIENTOF EACH TASK,SUBTASK

(iRtIUf?ocFURTHE%THEAiKORYGROUPMILLREVIENANO

Of{THEPRODUCKFROMSUCHGROUPS.

THECHAIRW

MEETINGS.AT

OFTHE ADVISORYGROW IS TO CALLPER1ODICPROGRESS

LEASTQUARTERLY,TOMONITORTHEWORKANDPROGRESS

OF THETASKGROUPELEMENTS. THESE

CULMINATEWITHA MRITTENREPORTTO

SECRETARYOFENERGY,OUTLININGAIIY

PROGRESSMEETINGSARETO

THE.?IANAGER,NV,AND THE

RECWL!?ENDATIOWTOBEDIRECTED.

BY THE PROJECTMANAGEMENTTO THE TASK GROUPSOR ELEMENTS.

.



DOSE ASSESSMENT ADVISORY GROUP—— —.—

MEMBERSHIP

DR, RCBERT D, MOSELEY, PROFESSOR
DEPARTPEt{T OF RADIOLOGY, SCHOOL
OF MEDICINE, UNIVERSITY OF NEW FEXICO

DRt EDwARD L, ALPEN, DIRECTOR
DCNNER LAE?CRATORY
U!4!VERS1TY OF CALIFORNIA

Cf?, JCHN A, AUXIER, DIREC70R

INDUSTRIAL SAFETY & APPLIED HEALTH
PH’fS!CS, OAK RIDGE NATIONAL LABORATORY

CR, GLYN C, CALDWELL, CHIEF
CANCER BRANCH, CENTER FOR DISEASE CONTROL

DRo JAP:ES E, CAROTtjERS, .PHYSICIST
fJlEt4EER OF DIRECTOR S TECHNICAL STAFF ‘
LAWRENCE LIVERMORE NATIONAL LABORATORY
Uf41VERSITY OF CALIFORNIA

DRc CEORGE W, CASARETT
DEPARTF’iENTOF RAD1OB1OLOGY & BIOPHYSICS
SCHOOL OF MEDICINE, UNIVERSITY OF ROCHESTER

RR, SEYMOUR JAELON, DIF?ECTOR
MEDICAL FOLL(?W-UP AGENCY
NATIONAL ACADE/iY OF SCIENCES

CR, JOHN S, MALIK, PHYSICJST
STAFF P’EF’BER, NATIONAL SECURITY PROGRAM
LOS ALANOS NATIONAL SCIENTIFIC LABORATORY
uN1’v’ERSITY OF CALIFORNIA

DR, BERNAPD F?ANOWIIZ, CHAIPP’AN
DEPARTMENT OF ENfRbY ~ ENVlROt4MENT
BROOKHAVEN NATIONAL LAIIORATGRY

DRt ROGER 00 !IC (’LELLAN/ r)lRfCIOR
INHALATION TOXIL1OLOGY RtSIAl~LIi INSTITUTE
LOVELACE FOUNDATION

DRt JAMES E, SARt4, ASSISTA1/T LIFCCTOR
DIVISION OF DISEA5E C(,IITRCIL SLNVICES
ARIZONA DEPARTMENT (,F HEALTH SERVICES

NRt WILLIAM J, E!REFD, ANTHROPOLOGIST
MUSEUM OF NORT}lERti ARIZoliA

PR, JOSEPH O, WARD, CHIEF, RAPIQL061C
tiCALTH SECTION, 13EPARTMEt4T OF HEALT}{ SERVICES
STATE OF CALIFORNIA

DR, ERNEST L, MAZZ,AFERRI, ACTING DEAN
UNIVERSITY OF NEVAPA-RENO
SCHOOL OF MEDICAL SCIENCES ●

DR, ROCER II,MIERC(IRT, CHIEF
DEPARTMENT OF RAhIOLOGY
WAS}{OE PFDICAL CENTER, RENO, NEVADA

DRI MC DONALD E, wRENN, DEPARTP’,E14T OF
PHARMACOLOGY, RAGIOBIOLOGY DIV1210N
UNIVLRSITY Of UTAti

MRo NICHAEL Do ZIMMERMAN, PARTNER
YIIATrlss AND CAMPBELL (ATToRNEYS-AT-LAW)
SALT LAKE CITY, UTAH



MAJOR SOURCES OF DOCUMENTS FOR ‘THE CIC

-..-.C- ----

i- ..-”----- ...... .

I

TOTAL NUMBER OF CONTRmUTORS 60

TOTAL NUMBER OF DOCUMENTS COLLECTED 34,000

‘DOES NOT INCLUDE 26 BOXES RECEIVED ON SEPTEMBER 20, 1981.
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EJA’JIB HA??II:ER CIC

CIC DOC[lMEIITCOLLECTIOIJ VXE;;C.RAPH 1

JULY - I)ECEPIBER1981

SollRC~ ● (lll!?lTITY

DEPARTMENT OF ENERGY HEAIIQUARTERS, HISTORIANS OFFICE 25 BOXES

.

DEPARTMENT OF ErtER&f !lEV’ADA (’)PEF?ATIONS flFFICE

EPJV~RONMENTAL PROTECTICIN AGENCYA LAS VEGAS, TECHNICAL 5 BOXES

LIBRARY

KERMIT LARSON 2 BOXES

DEPARTMENT OF ENERGY TECHNICAL INFORMATION CENTER 154 DOCUMENTS

(MICROFICHE)

WEATHER SERVICE IJUCLEAR SUPPORT !IFFICEJ LAS VEGAS 162 MICROFICHE

DEFENSE TECHPJICAL INFORMATION CENTER 45 DOC!IMENTS

DEFENSE NUCLEAR AGENCY
.“

25 DOC(\FIENTS

REYNOLDS ELECTRICAL 8 ENGINEERING TECHrJICAL LIBRARY 11 DOCIJMENT

NATIONAL TECHNICAL INFORMATION SERVICES 7 MICROFICHE

Los ALAMOS IJATIONAL LABORATORY 7 DOCIJMENTS

LAWPENCE LIVERMORE !lATIOrJAL LABORATORY 3 DOCUMENTS

LITAH STATE ARCHIVES 100 REELS

‘(APPROXIMATE)

OF 35 MM

MICROFILM

UNIVERSITY OF l!TAti L“IRRARY Ill PAGES

NEvADA STATE flRcHrvEs 683 pAGES
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SeptedmT 1962
●

a
b-

L Upper Ottoson Cirque - 4 Sept*= B*&

20

a.-.

b.

c
RmIt-iiShobmd &pto 0.> ti/irr in. .Some@IIrs = th’=tzas35s
& xrzckslides. FIQkst Iif.iKkgrmmdWaS filundi.rrphlm
axmpsesnear talussLnpS (L.Z(takenwiti.probeopen-).
ackgmud axs RtExahmf?@Suxf&tE was fLQ5mwhzz”

3&w.hndR.idge-6Sqtedmr12Miz

Top dI xfcfgehtiwxm UbnsKurEa2E&rcazntE%=& EimEixr~#D:
f=- lhd@rmd0J15dVlir=drrc=~; CL1-.3E@hr
at ~’”

J- ?fp===--”z, Sqm!Qbu Imi3L.

XL

d-

53qpsund

U*W*.UU?

Reding at

a.4302.Ws

zmEzcz* gmulrd--bcx2LstriAd.d.ascrL.
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Tabte 2. Integm2td fmtakes per unit ~pp~siti~n esti~t~~ f~~
!U?tecteci I?tigar?ts. Preliminary run, July 1981.
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MLON Case
investigation
Procedurt!

[ J
.

. . 1-

*. ..__

M1-OIU Coordinator, EM~l--~;s VWB;,-
IXwision made to inv~stigate claim

F●.ML(3N Coordinator investigates

I ●t . 1
I

I

I Final case report I
submitted to

DOE I
.
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OFF-SITE RAil[AIIOf{ EXPOSURE T(IR7 CL4$HS RECEIVED~. . . .-..””

Attorney office Number of
Filing

Numh@rof (Number of Deaths lotal Number lot~l hunt
Recelvlnq Perqanal Injury (PI) Wrongful Death (WD)

Clainls
R@pr6qented by of of Clulm$

Claims Claiw Clilfllls WI Clalms) Clalms Ji_nmillions.-—.....

Udall* OGC/t{Q

Haralson** NV

Other t{v

OTHER DATA

l{~trjre of Injury/

Cause of Death

Leulemia 92
Hcdrjkins Disease 17
Other carfcer 480
Thyroid tumor 1

L)mphoma tumor 1.

Other Illnesses 13

?43 0?6 (3?4) 1,069 $2,485

--- Iii (1) 16 28

?4 ?1 ‘ (1?) 45 57,3
● s .- - . .. ---- .-

267 IM3 (337) “ 1,130 $ 2,570,3***
* * * *****

Locations of Alleged s Age ilata
Exposures 39e GrouP ilecedents LlvlnyClaiiiiiiits- lotalx-

Utah
Nevada
Arizona
Colnrado
Utah/Nevada
Utah/Arizona
Nev/Arlz/lWl
Not indicated

470
90
1;

18
:

1

13
44
13

14
44
62
7fi
62
17

●lhe Udall totals novt encompass all kt~ownclalms submitted ky Uc!allto OGC to date, Includingthe ?02 inttialclaims
listedin OGC’S 4/25/79 sunwarywhlch tl~has not recelveci copfe$ of, and also lncludlng 18 clalm!iwhich NV has re-

—-—.

celved copies of but which are not listed as recefved by OGC In thelv 4/?5/79 summary,

●*Claims submttted to NV by Dale tiaralsonwhich to date have not been amended and/or refiled with OGC/llQby Udall,

●ssExact amount: $2,570,271,444,04

NOTE: These figures include claimants who have filed suit in Allrg (1169Llaimant$),Timothy(7),&ygr (8),
and Church (1), all in U.S,D.C. Utah, and Rickc!lbach(l~,S,D,C, , CcrltralDist., Calif, (totaTing 886-—
of above claimants), Several of these pla~ff=ve not filedtort clatrns, ()~(yt{

I1/30/8



CALCULATION OF INFINITE “DOSE” (EXPOSURE)
l!!!!
I

b

INFEX = R(1) J #.2 ~~

a

= 5 R(l)@.2
*

where a = time of arrival, hrs

R(1) = exposure rate at 1 hour

.

I

~RA-4
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— Gamma dose rates three feet above
ground on island of Rongelap.

- — - Theoretical decay according to (time)-1-2
{starting D + 1 days).

. . . . ..-. &&imat~ from telative theoretical gamma

dose rates, decay rates of fission products, energy of
the gammas, and the number of gamma photons x_..

per disintegration.

I I
1 in ----

Iu 1Uu 1000

4 Time after detonation (days)

LRA-5



CALCULATION OF ESTIMATED “DOSE” (EXPOSURE)
l!!!!!

f

8760
ED=S R dt .

a

/

R(l) t-l-z for●

t< 168 hr

R = bR(l) t-1”3 for 168< t<336hr

cR (1) t-ls4 for 336< t <8760 hr I
a

..

S = shielding factor = 0.75

b and c are constants required for the continuity of R

b = 168°~1I
c= 336°”2

6WRA-6
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COfulPARISC)N OF HISTORICAL

POPULATION EXPOSURE lESTMiIIATESq pcrsovI=f? l)!Jj
—

Series

Buster-Jangle
.Tumbler -Snapper
Upshot-Knothole
Teapot
Plumb bob
Hardtacksll
Other

Total

Shle ien

470
5,100

59,000
30,000
24,000

370.
423

120,000

TMC

600
4,7’00

40,000
19,000 a
19,000

1,500
na .

84,000

From: A.V. Shelton, Ch. , TMIC Fleport (1959)
Shle ien, Health Phys. 41, 243 (1981)

A}.



NT’S OFF-SITE POPUlmATlON E)(P05URE lVFI1’KNJ(Mi
HARDTACK 11, SUMMED FOR IWE TEN EVENT(3
OF HIGHE$T POPULATION EXPOSURE-. ——————— ——..K!sl

Event Series Person-R Permnt

Harry U-K
Bee Teapot
smoky Plumb bob
Annie U-K
Easy T-S
Di able Plumb bob
Shasta Plumb bob
Simon U-K
Badger U-K
Zucchini Teapot

I

Partial total

30,000
11,000

7,400
3,700
2,700
2,700
2,600
2,200
2,100
2,000

66,000

3B
13

8,8
4,4
3,2
3,2 -
3,1

2,6
2,5
2,4

78
LRA-17



NTS OFF-SITE POPULATION E;(POSIJRE IVIEIROUGH
HARDTACK 11, SUMMED FOR THE TEN LOCATIONS
OF HIGHEST POPULATION EXFy)$NJRE

—u
“

—._ _

Location R

Stb George, UT
La; Vegas, NV
Hurricane, UT
Ely, NV
Cedar City, UT
Kanab, UT
Lincoln Mine, NV
North Las Vegas,
fUlcGill, NV
Tonopah, NV

Partial total

387
0.21
4.4
1.2
0.64\
1.6
6.0

NV 0.20
0.77
1.1

Il%r, +i

18,000
9,900
4,800
4,300
3,900
3,100
3,000
2,600
1,800
1,500

53,000

%

22
12

5.7 ‘
5.1
4,6
3,6 ~
3,5
3,1
2.1
1.8



DOSE IS DELiVERED VIA FIVE I’WIECHANISMS ~
—_.

.

1. Deposition of radioactivity on the ground

● 2. Deposition of radioactivity on skin

3. Immersion during cloud passage 4

4. Inhalation of radioactivity

5. Ingestion of radioactivity

Activity Gram
1,.------ “-- x ----- = Daily intake

Gram Day

Vegetables, meat, milk, water



SIMPLIFIED DIAGRAM OF THE DOSE
RECONSTRUCTION EFFORT

l!!l

Shielding,
weathering

i

H+12
‘contours”

Source
term

I
1,

/

Deposition \
*

Pathway
analysis

External
dose,

Internal
dose

9

dose

MA-28
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SIXTY EIGHT LOCATIONS IF+! THE THREE
COUNTIES WERE CONSIDERED N. ~

I
1i

COUNTY STATE ESTIMATED 1955 POPULATI~o
1

4yr l-llyr 12-17 yr>18yr Totbl

Washington UT 271 2872 1327
21 ‘C~mUni t ies

5581 10051

(2.7) (29) (13) (56)

Lincoln NV 83 794 ‘ 369 1892 3158 ~

33 communi ties (2.6) (25) (12) (60)

Iron UT 274 283’3 1160 5853 10120 . “

14 communities (2.7) (28) (12) (58)

Total 628 6499 2856 13326 23309

(2.7) (28) (12) (57)

\
1.

eThe percent of total is I is ted in parentheses



COLLECTIVE DOSES SUMMED OVER AGE GROUPS
AND LOCATIONS SUMMARIZES VARIATION
BY EVENT .—.~l!!!l

ORGANS ANN I E
[

Bin surf 0.044
Breast
LLI W@!

Kidneys
Liver(,
Lungs
Ovaries ,.
R marrow
Testes.

z “’ “. .
G)’. ,,

it
....,, ,..,. ~

A .“” ;4s,.
&

.. . ..
/ 1. . .t ., .: i : (’



.

COLLECTIVE DOSES SUMMED OVEF? EVENTS AND

LOCATIONS SUMMARIZES VARIATION
BY AGE GROUP I!!!ll

A
1000 person -rads

-+\

ORGANS INFANT CH I L >f~(~b

Bon surf 0,36 1 r

9
*X

Breast 0.04 *
w‘:’: G

LLI wall 3,7
(’”

Q
Kidneys Omq’+?h
Liver \0, m
Lungs Ofi v

~%

● 0,33 0.
Ovaries b 0,58 0.

+

:28
%::”0 0.02

0,95 0.

v

0,16 0.
Thy @ 120 530 110
Tota body 0.18 0,93 0.
Uteru 0.04 0,31 0.

37
07
8
17
17
10
18
33 ‘
05

27
10

ADULT

0.80
0,14 “

19
0,45
0,43 ‘
0.22
0,39
0,69
0,13

95
0.52
0024

cd
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THE PRESENT METHOD IS LIMITED W!!!!

Applicable only where external exposure rates were measured
(or interpolated)

These locations undoubtedly were the areas where the highest
individual doses occurred

There may be significant population doses in other areas, e.g. ‘
Salt Lake City

\

.

1,

LF?A”34

tA (9



EXTENSION OF CALCULATIONS I!!!!l

~ We can measure RI-239, Pu-240, and CS-137
in soils at the present time,

b

@ EML has separated the CS-137 contributions
from global and NITS fallout, based upon
these kinds of measurements and has reported
values for much of Utah.

\

0 Knowing the present Iovels in soil of ~5=ElW
derived from explosions at NITS, we ~~n then.
cdculato the original deposition of all
radionuclidm and the doses.

~ “We need additional measurements in Nevada,
northern Arizona, and Utah.

Lf?A-36
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Figure 6. Best estimates of total 13’CS inventories in Utah Soils as of June
1979. l!nderlincd values ~re more precise than non-underlined values (see

Table 4).
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EstimatedMeanBoneDose(mRetn)to UtahPopulationfromExterna

Radiation Exposure

●

N,Utah ,

S,Utah ~

Vwhington Co.

BWWY Cch

Utah-m

U.S.-mean
.

NTS
t

415

280
1120
2s0
400

GLOW
Fdout

100
50-75

!i9
60
,’(JS\

100

Natural

69
76

65

100

70

56

Fram ,Beck, ENL (1981)
1.
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1951-1952 “

DATE “ LOCATION

(Uct-?iov,

Kdlrd? 20, 1952

UNK
.

UNK

. ~larch 26, 1952

LNK

April 1, 1952

IXIK - -

April 5, 1952

April 10, 1952

4 WINTER GRAZING:

1951)

a

eep ranch in Lincoln County, NV

u

aboo Valley

“’ LIJJG:

~@!!$h ‘::’”” va,~ey

(Cry

‘<

Springs)

\

@

(PAHRO SU

Dry Lake V

9

(13ennet pass ‘

P2naca

/
(Modena Sumit)

/& 1-
Vv 1

Utah

Q“-

0 1

Ranch on Cedar i-buntain & 1

Modena, Utah

Cedar City, Utah
.

SHEARING & LAMBING:

Farm in Cedar City,

REF. CODE

(~lid Oct., 1932)to
~pril 5, 1953

●

1;3 “ “

1

.

“. 1

1

VItJTER GRAZI!!G: ---

SkC2p ranch in Lincoln County, NV 1 Pg 691; 3Pg6
_iicka290 llalley

.0

*
.

‘- 1-
., ..

,.. .;:..
.“ ,.:..”:- .
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DAVE C. ikM?CK Fi SQNS

,MZ-T!H
DATE LQC4T10N. I?EF- CODE

.

.-

April

April

April

Apri 1

INK

April

U?JK -

Apri 1

UriK

May 2,

m543E5Ley
$ ert V’aIIey]

9, 1953 ck WnnIilt

11, 1953-
&
Cr’ t u% Rfgs

13, 1953
+l!j!!j!

P, % &
(PA “ b~ --it Piiss)

15, 1953

20, 1953

25, 1953

1953 --

SHEARING:

May 4-5, 1953 Farm in Cedar City

LJWT51NG:

May 9, 1953 Farm in Cediir City

SLYJXER GRAZING:.—

(Ott-:!ov, 1953) Ranch on Cedar Kountain

UiJK (TR21LIHG):

1 F@ 69t, 692; 5 Pg 12

1

1

-1

1--vT7

QQ 1;5;6

A

1- ,6
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1
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